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SUMMARY
•	 This issue brief describes analyses by the World Resources 
Institute (WRI) in support of emerging payments for watershed 
services (PWS) programs in two major watersheds in Maine and 
North Carolina and insights gleaned from work in progress. The 
three pilot initiatives discussed represent different approaches to 
establishing PWS programs that protect forests and other green 
infrastructure elements.
•	 In the Neuse River Basin in North Carolina, WRI is working with 
partners to identify beneficiaries and their water-related depen-
dencies. We learned that clear documentation of the risks that 
beneficiaries face from water pollution, drought, and watershed 
degradation will help jump-start their participation in emerging 
PWS programs. 
•	 In the Sebago Lake Watershed in Maine, WRI is finalizing a meth-
odology for “green-gray” analysis that will provide beneficiaries 
a way to identify cost-effective green infrastructure solutions to 
water infrastructure demands of the 21st century. Green infrastruc-
ture comprises all natural, seminatural and artificial networks of 
multifunctional ecological systems within, around, and between 
urban areas at all spatial scales. We learned that, to convince public 
investment managers to invest in green rather than gray, it is 
important to make the financial and business case using the same 
basic methodologies that are used for calculating the costs and 
benefits of conventional gray approaches.
•	 WRI is also working to develop PWS programs that help the city 
of Raleigh meet streetscape, conservation development, tree 
conservation, storm water management, and water quality goals 
contained in its Unified Development Ordinance in a least cost 
manner. We learned that market-based solutions like PWS can play 
a large role in land-use planning processes and that these processes 
may represent a large untapped demand driver for PWS programs 
throughout the South.
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Green-Gray analysis in the sebago lake Watershed, 
Maine 
For	water	utilities,	PWS	that	protect	“green”	infrastructure	
like	 forests	 and	 riparian	 buffers	 can	 be	 a	 far	more	 cost-
effective	approach	for	meeting	water	quality	standards	than	
building	 new	 “gray”	 infrastructure,	 such	 as	 filtration	 and	
wastewater	 treatment	plants.	Green	 infrastructure	 can	 also	













































infrastructure	 that	 also	 provides	 a	means	 of	 verification,	
monitoring,	and	enforcement.	WRI’s	analyses	 thus	 far	have	
focused	on	building	demand	because,	without	it,	supply	will	
not	materialize,	 and	 transactional	 infrastructure	 becomes	
superfluous.	The	 following	are	 some	key	 insights	 that	were	
gleaned	for	building	demand:
Source: Western Foothills Land Trust 
Scenic waters of the Crooked River, near Bolsters Mills. The Crooked 
River tributary accounts for more than 40 percent of the flow into 
Sebago Lake, the drinking water supply for the 200,000 residents and 
businesses of Portland, Maine.
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•	 Food and beverage: Pepsi	Bottling	Ventures,	Cargill














































affect	 the	presence	 and	 concentrations	 of	 these	pollutants.	
For	example,	increases	in	agricultural	land	and	the	intensity	
Source: Tar River Land Conservancy 
The waterways of North Carolina offer premier recreational 
opportunities such as canoeing. Protecting the waters of the Upper 
Neuse is a challenge as rapid urban development affects forests and open 
space in and around the greater Raleigh-Durham metropolitian area.
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of	agriculture	have	been	correlated	with	increases	in	all	four	




























WRI	 compared	 the	 cost	 effectiveness	of	 investing	 in	 these	




























the	 additional	 carbon	 sequestration	provided	by	 reforested	
lands	by	a	carbon	benefit	(based	on	the	social	cost	of	carbon)	
estimate	of	$25	per	metric	ton,	a	value	explained	in	Gray	et	























● ● ● ▲ ● ●
forest  
Conservation
● ● ● ▲ ● ●
Green agricultural 
Practices
● ● ● ▲ ▲ ▲
Green storm Water 
Management
● ● ● ▲ ● ▲
● = Yes  ▲ = Under certain circumstances
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Infrastructure options Quantity Present value Costs 
(millions)
Riparian buffers (acres) 367 $5.87
Culvert upgrades and 
replacements (units)
44 $1.77




Conservation easements – 
80% forest cover (acres)
13,215 $12.99







Green versus Gray Infrastructure  
options for PWd — low-Cost scenario
Table 1
Overall,	 the	preliminary	 analysis	 suggests	 that	 investing	 in	









Infrastructure options Quantity Present value Costs 
(millions)
Riparian buffers (acres) 1,602 $25.59
Culvert upgrades and 
replacements (units)
110 $4.43




Conservation easements – 
80% forest cover (acres)
10,936 $10.75







Green versus Gray Infrastructure options 
for PWd — high-Cost scenario
Table 2
Figure 2
low-Cost scenario: Portland Water district 








source: Gray et al. (2011).
Costs of gray 
infrastructure upgrade










high-Cost scenario: Portland Water district 










source: Gray et al. (2011).
Costs of gray 
infrastructure upgrade
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build	 solutions	 to	urgent	 environmental	 challenges.	WRI’s	
transformative	ideas	protect	the	earth	and	promote	develop-
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This series follows and builds upon Southern Forests for the Future, 
a publication that profiles the forests of the southern United States, 
providing data, maps, and other information about their distribu-
tion and makeup, condition, and trends. It explores such things as 
the following questions: Why are southern forests important? What 
is their history? What factors are likely to have an impact on the 
quantity and quality of these forests going forward? 
The publication also outlines a wide variety of measures for con-
serving and sustainably managing these forests so that they can con-
tinue to provide a wide variety of benefits—or “ecosystem services” 
such as water filtration and outdoor recreation opportunities—to 
people, communities, and businesses. The Southern Forests for the 
Future Incentives Series (www.seesouthernforests.org/issue-brief) 
delves deeper into some of these measures.
For additional information about southern U.S. forests, visit  
www.seesouthernforests.org. Developed by WRI, this interac-
tive site provides a wide range of information about southern forests, 
including current and historic satellite images that allow users to 
zoom in on areas of interest, overlay maps showing selected forest 
features and drivers of change, historic forest photos, and case stud-
ies of innovative approaches for sustaining forests in the region.
Box 1
About the Southern Forests for the Future  
Incentives Series
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